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DETAILED ACTION 



Claim Objections 

1 . Claims 11, 13, 1 6 are objected to because of the following informalities: In claim 
13, line 1, "tran scranial" needs to be changed to --transcranial--. In claim 16 lines 3, "a 
distances" should be changed to --a distance--. Regarding claim 1 1 , in line 7 after ";" 
the word "and" should follow. Appropriate correction is required. 



Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out 
and distinctly claiming the subject matter which the applicant regards as his 
invention. 

3. Claim 1 1 recites the limitation "in accordance with the method according to claim 
1" in lines 10-11. There is insufficient antecedent basis for this limitation in the claim. 
Because claim 1 1 refers to a brain function measuring apparatus whereas claim 1 is a 
method claim. An apparatus claim can not depend on a method claim. Appropriate 
correction is required. 



Claim Rejections - 35 USC § 101 

4. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, 
manufacture, or composition of matter, or any new and useful improvement 
thereof, may obtain a patent therefor, subject to the conditions and requirements 
of this title. 
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5. Claim 10 is rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. The claim is directed to a software program for 
realizing a method, but the software programs need to be used in conjunction with a 
computer or processor capable of running the program. The software program alone is 
not patentable. 



Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

7. Claims 1-16 are- rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamashita et al (US Pat: 6,61 1 ,698) in view of Lagerlund et al (Determination of 1 0-20 
system electrode locations using magnetic resonance image scanning with markers) 
and/or Towle et al (The spatial location EEG electrodes: locating the best fitting sphere 
relative to cortical anatomy). 

Regarding claims 1 and 1 1 , Yamashita et al teach a highly reliable optical 
measuring instrument for multi channel simultaneous measurement has an intensity of 
light emitted from a light source modulated at different frequencies and the light is 
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applied to multiple positions of a test object. The light which is detected from the test 
object is converted into electric signals by a photodiode, and modulation signals are 
detected by a lock-in amplifier module. The signals are processed as information on the 
test object interior by a processing unit. Light is applied sequentially from a light source 
in a preparatory measurement step prior to final measuring, and the signal level of the 
detection light is measured for each light applied position [see abstract]. 

Yamashita et al teach in figs 3-5, a plurality of light incident positions, detection 
position and measurement position (these positions are used as irradiation point and 
detection point on a surface of the subject, emphasis added). The space between the 
adjacent light applied position and detection position is not restricted to 3 cm. It can be 
changed according to the site of measurement [see column 7 lines 27-29]. 

Yamashita et al teach in FIG. 1 an optical measuring instrument wherein light is 
applied to the test object, for example, the skin of the head, and light is reflected inside 
the test object thereby to detect the light passing through said test object and to image 
the cerebral interior, the number of measurement channels, namely the number of 
measurement positions are assumed as 12, and the number of signals to be measured 
(analog/digital conversion channels) are assumed as 24. The light source comprises 
four light modules. Each light module comprises two semiconductor lasers each 
emitting the light of multiple wavelengths from visible to infrared ray ranges, for 
example, 2 wavelengths of 780 nm and 830 nm. Values of these two wavelengths are 
not restricted to 780 nm and 830 nm. Further, the number of wavelengths is not limited 
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to two. A light emitting diode may be used as this light source instead of a 
semiconductor laser [see column 5 lines 60-67 and column 6 lines 1-35]. 

These measurements are controlled by a control unit. Using the amount of 
detection light of two wavelengths for each measurement position, these recorded 
signals are processed at the processor to calculate the changes in oxygenated 
hemoglobin concentration accompanying the cerebral activities, changes in 
deoxygenated hemoglobin concentration and changes in the entire hemoglobin 
concentration as a total of these hemoglobin concentrations. The result of calculation is 
converted in an image and is shown as a topographic image on the display unit [see 
column 9 lines 1-19 and column 8 lines 57-67]. 

Yamashita et al are silent to coordinate transformation section for transforming 
positions on the head surface to brain surface coordinates. 

Yamashita teach in fig 3-5 the incident, detection positions as taught (are used 
as virtual markers). Applicant discloses in [0047-0048] that projection points on brain 
surface are determined with the international 10-20 system on head surface (for 
standard points). 

However, Lagerlund et al teach 10-20 system using 3D MRI scanning with 
markers [see abstract and title] and determining positions of electrodes to provide 
coordinates that can be used for analysis of EEG recordings [see page 7]; determining 
locations of 33 scalp electrodes used for electroencephalography (EEG) recording by 
placing markers in tile positions determined by the 10-20 system and performing 
magnetic resonance image (MRI) scanning on volunteer subjects. Small Vaseline-filled 
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capsules glued on the scalp with collodion produced easily delineated regions of 
increased signal on standard MRI bead images. Measurements of each capsule's 
coordinates in 3 dimensions were made from MRI scans [see abstract]. 

However, Towle et al teach the international 10-20 system electrode positions 
and 14 fiducial landmarks arc described in cartesian coordinates (± 1 .4 mm average 
accuracy). Test-retest reliability depended on the electrode position with greater 
measurement errors (maximum 7 ram) than midline locations. Location variability due to 
head shape was greatest in the temporal region, averaging 5 mm from the mean. For 
each subject's electrode locations a best-fitting sphere was determined (79-87 mm 
radius, 6% average error). A surface-fitting algorithm was used to transfer the electrode 
locations and best-fitting sphere to MR images of the brain and scalp [see summary]. 
Towle further teach cartesian coordinates were determined using localized device [see 
page 2, methods]. 

Therefore, one with ordinary skill in the art at the time the invention was made 
would have been motivated to combine the Yamashita et al. Towle et al and Lagerlund 
references by implementing a coordinate transforming section into the processor as 
taught by Yamashita et al; for the purpose diagnosing the brain with great accuracy 
and higher precision. 

Regarding claims 2, 4-7, 12-13, and 15, all other limitations are taught as set 
forth by the above combination. 
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Yamashita et al are silent to normalizing brain surface coordinates onto a 
standard brain; calculating coordinates of arbitrary points. 

However, Lagerlund et al disclose the international 10-20 system as described 
above, can be used to normalize head images of subjects into a standard brain. 

Therefore, one with ordinary skill in the art at the time the invention was made 
would have been motivated to combine the Yamashita et al and Lagerlund references 
by using the 10-20 system to calculate arbitrary coordinate points and to normalize into 
a standard brain; to have a general diagnosis of an area of the brain. 

Regarding claims 8, all other limitations are taught as set forth by the above 
combination. 

Yamashita et al are silent to probability error information. 

However, Towle et al teach test-retest reliability depended on the electrode 
position with greater measurement errors (maximum 7 ram) than midline locations. 
Location variability due to head shape was greatest in the temporal region, averaging 5 
mm from the mean. For each subject's electrode locations a best-fitting sphere was 
determined (79-87 mm radius, 6% average error) [see abstract]. 

Therefore, one with ordinary skill in the art at the time the invention was made 
would have been motivated to combine the Yamashita et al and Towle et al references 
by calculating a probability error; in order to compensate for erroneous measurements 
and to increase the reliability of the diagnosis. 
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Regarding claims 3, 9-10, and 16, all other limitations are taught as set forth by 
the above combination. 

Yamashita et al are silent to distance search method. 

However, Towle et al teach a computer program that could be used to realize the 
method [see page 2, methods]; finding the radial distance [see page 2, methods]. 

Therefore, one with ordinary skill in the art at the time the invention was made 
would have been motivated to combine the Yamashita et al and Towle et al by using a 
distance method as taught by Towle et al; for accuracy and precision. 

Regarding claim 14, all other limitations are taught a set forth by the above 
combination. 

The above combination is silent to the near infrared. 

However, Yamashita et al teach semiconductor lasers each emitting the light of 
multiple wavelengths from visible to infrared ray ranges, for example, 2 wavelengths of 
780 nm and 830 nm. Values of these two wavelengths are not restricted to 780 nm and 
830 nm. Further, the number of wavelengths is not limited to two. A light emitting diode 
may be used as this light source instead of a semiconductor laser [see column 5 lines 
60-67 and column 6 lines 1-35]. Yamashita et al further teach the usefulness of image 
measurement of the living body using said light is also described, for example, in 
Atsushi Maki, et al. "Spatial and temporal analysis of human motor activity using 
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noninvasive NIR topography", 1995, Medical Physics, Vol. 22, P.P. 1997 to 2005) [see 

column 2 lines 13-32]. 

Therefore, one with ordinary skill in the art at the time the invention was made 
would have been motivated to modify the Yamashita et al reference by using near 
infrared region; because the living body is not harmed by application of the light. 



Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JOEL F. BRUTUS whose telephone number is 
(571)270-3847. The examiner can normally be reached on Mon-Fri 7:30 AM to 5:00 
PM (Off alternative Fri). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Long Le can be reached on (571)272-0823. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/J. F. B./ 

Examiner, Art Unit 3768 
/Long V Lei 

Supervisory Patent Examiner, Art Unit 3768 



